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Original
Dataset
Derived
Datasets
Classifiers
New
Instance
Attributes    Target
5.7, 3.0, ... ?
1 - Pr(Target > Cool | 5.7, 3, ..) = 0.05
  Pr(Target > Cool | 5.7, 3, ..)   
Pr(Target > Mild | 5.7, 3, ...) 
= 
0.25
Pr(Target > Mild | 5.7, 3, ..) = 0.7
Predicted
Class Hot
B:  Target > Mild
Attributes    Class
4.4, 3.9, ...      
4.7, 3.2, ...      
6.7, 3.1, ...      
5.8, 2.7, ...      
...                ...
Cool
Cool
Mild
Hot
Attributes    Target
4.4, 3.9, ...      
4.7, 3.2, ...      
6.7, 3.1, ...      
5.8, 2.7, ...      
...                  ...
0
0
0
1
Discrete class learner Discrete class learner
Pr(Target > Mild | X)
A:  Target > Cool
Attributes    Target
4.4, 3.9, ...      
4.7, 3.2, ...      
6.7, 3.1, ...      
5.8, 2.7, ...      
...                  ...
0
0
1
1
Pr(Target > Cool | X)
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2
{V ,  V  }
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OQP8R
6^<
­nK¢IPWbSªRKON"ILO[\RiP°R!S«IP°R!K¢t>[\PJI!l'ILMLMKO[\XVXLOFBp«[cLO§SªRiV>K_iIlVXF7b*[\PQLOR LOXKOFaFW[\PJIKMd§ILM
LMKO[\XVXLOF7b
1Õ569É¡Ê5CD1 .0Ä.DÁ+ÇX.0ÎX18/JÐ_X,K"YHffiJ`KNLMiåí ëäQäQéZ$Q&aX,K\"]HJKNL\Miåí æèçMéê\$$)ÑzìM8©Ç>18<14769C¯Ï
ÌÓÅ>4ÃCª6>ÁaÁkÎQ69CDÍ51!Á
-4D?Ï
X,K\"Z-/.N$Qb c&X,K"]HJK6LMiå^í=-/.6$
X,K\"Z-
D
$QbdX,K"YHJKNL\MiåGíC-
DYef.
$&X,K"YHffiJ`KNLMiå^íg-
D
$a0h jirçflig%
X,K"W-
:
$QbdX,K"YHJKNL\MíC-
:Nek.
$
âGÄAÊ54?1i;s.ªÃ)Ä?.DÅ>8ñÄa.0É¡1>Ï^698$.08nÁOÄ7698<Ã1	Å9ÌÍ585:J85ÅQ×*8$ÃCª6>ÁaÁ¡.DÁÊ<4?ÅsÃ1iÁ?Á?1!;r/JÐË1i6>Ã7ÈñÅ9Ì
Ä?È51E%;&l 	ÃCª6>ÁaÁ?.Â<1!4aÁ¡6>8<;ÆÄaÈ51Ê54aÅ>/<6>/5.0CD.0ÄOÐÆÅ9Ì+1!6>Ã7ÈñÅ9ÌBÄ?È51_%rÅ>47;s.D8<69C*ÃCD6XÁ?Á,ÎQ69CDÍ51!Á
.DÁ"Ã!69CªÃÍ5Cª6QÄa1!;¬Í<Á?.08<ÇÄ?È51§6>/nÅQÎX1¡É,1Ä?È5Ås;gÑUákÈ51AÃCª6>ÁaÁ×*.0Ä?È É6QÕs.DÉÍ5ÉÊ54aÅ>/<6>/5.0CD.0ÄOÐ.DÁ
6>ÁaÁ¢.DÇ>851i;ÄaÅ¡Ä?È51.D8<Á¢Äa698nÃ1>Ñ
m n;ocpj¤º<¿qr'¸¹*sCW½ffiM¹
á¥ÅÄ?1!Á¢Ä¥ÄaÈ51GÈWÐJÊ2Å9ÄaÈ51!Á?.DÁ¤Ä?È<69Ä'ÄaÈ51^6>/nÅQÎX1«É¡1ÄaÈ5Ås;".DÉ,Ê<4?ÅQÎX1!ÁzÄaÈ51^ÇX1851!4a6>C0.Dð!69Ä?.DÅ>8Ê214?ÌÓÅ>4?Ü
É¡6>8<Ã1+Å9ÌU6 Á¢Äa6>8<;56947;AÃCD6XÁ?Á?.Â2Ã6QÄa.0ÅX8§69CDÇ>ÅX4?.0Ä?È<É Å>8§ÅX4a;5.08<6>CnÊ<4?1i;s.DÃÄ?.DÅ>8Ê54?ÅX/5CD1ÉÁÏW×G1
Ên1!4¢ÌÓÅX4?É¡1!;1ÕsÊ214a.0É¡1!8XÄ7ÁGÅ>8694?Ä?.0ÂnÃ.ª69Cg698n;§4a1!6>CÜ×^ÅX4?Cª;;569Äa6>Á?1Ä7ÁG.08ÃÅX8TtOÍ58<ÃÄ?.DÅ>8°×*.ÄaÈ
uXkv8wFSJ
E*IL¢I!bMFaLObIPJt LOXF7[cK«Z?WIK¢I!Z?LOFaKO[\bLO[Zab
E*IL¢I!bMFaL ´¯PXbL¢I!PWZaF7b±LMLMKO[\WV>LOF7bUo^VWNFaKO[\Z«oGR!N[PWI!l
±JI!l\R!PWF x`y{z6z | z }
±[l\FaKOR!PWb y9~zNh x?y x y
EkFal\L¢IB±^[\l\FaKORiPXb z1y{}h|   y
¤l\F7_iILOR!KOb y96|6| y9| y y
EkFal\L¢Iffi¥l\F7_!ILORKOb |1yz z  y
}Eg¥lIPWF7b xNz66 y6y y y
zR!lF­nF7l\F7Z7RiNN y6N6 xN| x y
XKO[\F)t>N"I!P ±KMLO[cJZa[0Il xNz66 y6y y y
!
±KMLO[cJZ7[Il xNz66 y6y z x
*[\PWFaN"ILO[\Z7bR!SŁ^R!sR!L^±KON ?y|N} |  y
TUR!NHWVXLOF?K«±^ZaLO[\_9[cL¯dy{ ?y|N} y9~ y{} y
TUR!NHWVXLOF?K«±^ZaLO[\_9[cL¯d]}N ?y|N} }6} }1y y
TUF7PXbMVWb«EkR!N"I![\P;y }6}Nz6hx |  y
TUF7PXbMVWb«EkR!N"I![\P;]}6 }6}Nz6hx yz y y
±VXLOR

 ~N|6  x x
±VXLOR,gKO[\Z7F y{h| y9 y{ y
µUR!bLORiP¡j^RiVXbM[PX 66 y2x y{} }
Ek[IsFaLOF7b xN~ ~ } y
gd9KO[N[t>[PXF7b z{x }h }Nz y
­nKO[Ih7[\PWF7b y6 1y N y

IZ?X[PXFT¥] }66| z  y
Y9FaKO_`R yNz   
f [\bMZ7R!PWbM[\Pµ'KOF7I!bLkTI!PWZaFaK y|hx ~6~ ~} y
¤VWN"I!t>d>P"EkRiN"I[PUy{ ?y|N} |  y
¤VWN"I!t>d>P"EkRiN"I[PU]}N ?y|N} ~6~ ~} y
µIPWh"EkR!N"I![\P;y ?y|N} |  y
µIPWh"EkR!N"I![\P;]}6 ?y|N} ~6~ ~} y
TIl[cSDR!KOPW[IjGR!VWbM[\PW }hN6xN |  y
YQLORQZ?h9bEkR!N"I![\P |h y9 | y
Ä?È51
À^ó
Ñ ô°;s1iÃ.ªÁ¢.DÅ>8©Ä?4a11¡CD1!694a851!4AÞ õ`à¯Ñk¬1Í<Á?1!;ò6ÃÅ>CDCD1!Ã)Äa.0ÅX8©Å>ÌG/218nÃ7È5É694a:;56QÄ76>Á?1Ä7Á
4?1!Ê54?1iÁ¢1!8WÄ?.D85Ç8JÍ5É¡14a.DÃÊ54?1i;s.ªÃ)Ä?.DÅ>8Ê<4?ÅX/5C01!ÉÁ^6>8<;ÃÅX8WÎX14?Ä?1i;,Ä?È51B8WÍ<É,1!4?.ªÃkÄ7694aÇ>1Ä^Î`6>CÜ
Í51!Á°.D8XÄaÅrÅX4a;5.08<6>C+ÔWÍ<6>8WÄ?.0Ä?.D1!Á°Í<Á?.085Çñ1!ÔWÍ<6>CÜ¯ÌÓ4a1!ÔWÍ518nÃÐ$/5.D8585.D85Ç<Ñ*ákÈ5.ªÁ°Í58<Á?Í5Ên1!4?ÎJ.ªÁ¢1i;
;s.DÁaÃ4a1Äa.0ði6QÄa.0ÅX8É¡1ÄaÈ5Ås;	;s.DÎW.ª;s1iÁkÄ?È5147698<Ç>1Å9ÌÅ>/<Á?14aÎ>1i;§ÎQ6>C0Í51iÁk.08WÄaÅA6¡Ç>.DÎ>18°8JÍ5É/214
Å9Ì.D8XÄa14aÎQ69CªÁÁ?ÅÄ?Èn6QÄÄaÈ51°8WÍ<É/214,Å9Ì.D8<ÁOÄ7698<Ã1!Á.08r1!6>Ã7È .D8WÄ?1!4?ÎQ69CG.ªÁ 6>Ê5Ê54aÅ`ÕJ.DÉ6QÄa1CDÐ
ÃÅ>8nÁOÄ7698WÄ!ÑWákÈ514a1!Á?Í5C0Ä?.D85ÇÃCª6>ÁaÁÎQ69CDÍ51iÁ^6>4?1*ÅX4a;s1!4?1i;gÏ>4a1Ê<4?1iÁ¢1!8XÄa.08<ÇÎ`6>4?.ª69/<C01ÜÁ?.0ð!1*.08WÄa14?Ü
Î`6>CDÁÅ9ÌkÄ?È<1§Å>4a.DÇ>.D8<69C«8JÍ5É¡1!4?.ªÃAÔWÍ<698WÄa.ÄOÐXÑ'ákÈ5.ªÁ"É¡1ÄaÈ5Ås; ×k6>ÁÃ7È<ÅXÁ?18ò/n1iÃ6>Í<Á¢1§Å9Ì*Ä?È<1
CD6XÃ7:AÅ9ÌU/n1!8<Ã7È5É694a:§;569Äa6>Á?1Ä7Ák.08JÎXÅ>CDÎW.D85Ç,Å>47;s.D8<69C¤ÃCD6XÁ?ÁGÎQ69CDÍ51!Á!Ñ
ákÈ51	;56QÄ76>Á?1ÄaÁA×^1!4?1Äa6>:>18ñÌÓ4aÅ>É 6òÊ<Í5/5CD.DÃC0Ðñ6`Î`6>.0Cª69/<C01ÃÅXC0CD1!ÃÄ?.DÅ>8$Å9Ì+4?1!Ç>4a1!ÁaÁ¢.DÅ>8
Ê54?ÅX/5CD1ÉÁBÞ QàÑJákÈ51Ê54aÅ>Ê214?Ä?.D1!Á^Å9ÌgÄaÈ51!Á?1+ý>ß;569Äa6XÁ¢1ÄaÁ6>4?1+Á¢È<ÅQ×*8.08°á'6>/5C01* >ÑJ35ÅX4^1i6>Ã7È
;56QÄ76>Á?1Ä×G1 Ã4?1i6QÄ?1i;°Ä?È54a11,;s.0Ö21!4?1!8XÄ+Î>1!4aÁ?.0ÅX8<Á*/JÐ	;s.ªÁ?Ã4?1Ä?.Dð.D85ÇÄ?È<1"Äa6>4?ÇX1ÄÎQ6>C0Í51 .08WÄaÅ
Ä?È54a11XÏ`Â<Î>1XÏ`6>8<;Ä?18,.D8XÄa14aÎQ69CªÁ'4a1!Á?Ê21!Ã)Äa.0ÎX1CDÐ>ÑQákÈ5.ªÁU×G6XÁU;5Å>851GÄ?Å+1ÎQ6>C0Í<69Ä?1GÄ?È<1G.D8<Í<18<Ã1
Å9Ì;s.Öz14a18WÄ*8JÍ5É/2147ÁkÅ9ÌÃCª6>ÁaÁ?1!ÁGÅ>8°Ä?È<1"Á?Ã7È51!É¡1!Á6>W4a1Cª6QÄa.0ÎX1Ên1!4¢ÌÓÅX4?É698nÃ1>Ñ
âCDC¤6>ÃÃÍ5476>ÃÐ¡1iÁOÄa.0É6QÄa1!Ák×G14a1BÅX/sÄa6>.08<1!;/WÐA6`ÎX14769ÇX.085Ç"Ä?È514a1!Á?Í5C0ÄaÁ^ÌÓ4?ÅXÉ 6,Á?1Ê<69Ü
4a69Ä?14aÍ58<Á*Å>ÌÁ¢Ä?476QÄa.Â<1i; 6QÜ¯ÌÓÅ>Cª;°Ã4aÅXÁaÁOÜÎQ69CD.D;569Ä?.DÅ>8¤ÑJìM8	Å>Ä?È51!4×^ÅX4a;<ÁÏs1i6>Ã7ÈÁ?Ã7È51!É¡1×G6XÁ
69Ê5Ê5CD.D1!;_ N?"Ä?.DÉ,1iÁGÄ?Å,Ç>1!851476QÄa1B6981!Á¢Ä?.DÉ6QÄ?1BÌÓÅ>4*6Ê<694?Ä?.ªÃÍ5Cª694k;569Äa6>Á?1ÄiÑsákÈ54?ÅXÍ5Ç>È<Å>ÍsÄiÏ
×^1Á?Ên1i69:ÆÅ>ÌBÄO×GÅ 4a1!Á?Í5CÄ7Á,ÌÓÅ>4§6ò;569Äa6XÁ¢1Ä§6>Á¡/21.D85Ç?Á?.DÇ>85.0ÂnÃ6>8WÄ?CDÐÆ;s.Öz14a18WÄ9ò.ÌÄ?È<1
;s.Öz14a18nÃ1¡.DÁÁOÄ76QÄ?.ªÁ¢Ä?.ªÃ69CDCDÐÁ¢.DÇ>8<.ÂnÃ!698WÄ"6QÄÄ?È<1  CD1ÎX1C«6>Ã!ÃÅX4a;s.D85ÇÄ?Å	6°Ê<69.D4a1!;ÄO×^Å>Ü
Á¢.ª;s1!;0ÜeÄa1!Á¢Ä!ÏJ1!6XÃ7È§Ê<6>.04kÅ9Ì;56QÄ76Ê2Å>.D8WÄaÁ*ÃÅ>8<Á?.DÁ¢Ä?.D85Ç,Å9Ì¤ÄaÈ511!Á¢Ä?.DÉ6QÄ?1iÁkÅ>/sÄ769.D851!;§.08°Å>8<1
Ä?185ÜeÌÓÅXCD;rÃ4aÅXÁaÁOÜÎQ69CD.D;569Ä?.DÅ>8 4aÍ58ÆÌÓÅX4ÄaÈ51ÄO×^Å¬C01i694a85.D85ÇÁaÃ7È51É¡1!Á,/21.D85ÇòÃÅ>É¡Ê<6>4?1i;gÑâ
Á¢.DÇ>85.0ÂnÃ!698WÄG;s.0Öz14a18<Ã1B.D8AÄaÈ5.DÁkÁ?18<Á?1É¡1i698<Á^Ä?Èn6QÄ!ÏJ×*.0Ä?ÈÈ5.0ÇXÈ§Ê54aÅ>/n69/5.DC0.0ÄOÐ>ÏJ6ÃÅ>É¡Ê5CD1Äa1
Ã4aÅXÁaÁOÜÎQ69CD.D;569Ä?.DÅ>8Þ
ó
à'Å>8Ä?È51";569Äa6XÁ¢1Äk×GÅ>Í<CD;4?1iÁ¢Í<CÄ*.D86¡;s.0Öz14a18<Ã1.08	6>Ã!ÃÍ5476>ÃÐ>Ñ
.
á'6>/5C01¬ýÆÁ?È5ÅQ×ÁÄaÈ51¬6XÃÃÍ54a6XÃÐr1!Á¢Ä?.DÉ¡69Ä?1iÁAÌÓÅX4§ÄaÈ51©;s1iÃ.ªÁ¢.DÅ>8ÚÄ?4a11CD1!6>4?8<14
À^ó
Ñ ô
3
.08$ÄaÈ51Â<ÎX1ÜMÃCª6>ÁaÁÁ¢.0Ä?Ín6QÄ?.DÅ>8¥Ï^69Ê<Ê5C0.D1!;l"e6`$A×*.ÄaÈ5Å>ÍsÄ°698JÐrÉ¡Ås;s.0ÂnÃ69Ä?.DÅ>8îÅ>Ì+ÄaÈ51.D85Ê5ÍsÄ
698<;ñÅ>Í5Ä?Ê5ÍsÄ"
À^ó
Ñcô?$Ïffi"/4$¡.D8ÚÃÅ>81tOÍ58<Ã)Äa.0ÅX8$×*.ÄaÈ$Ä?È51ÅX4a;5.08<6>CÃCª6>ÁaÁ¢.0ÂnÃ!6QÄ?.DÅ>8ñÉ¡1ÄaÈ5Ås;
Ê54?1iÁ¢1!8WÄ?1!;$.D8
Û
1iÃ)Ä?.DÅ>8öý"
À^ó
ôQÜ+ï#$Ï^698n;l"Ã6$AÍ<Á?.085ÇòÄaÈ51©Á¢Äa6>8<;56>4a;ñÅ>8<1ÜÊn1!4¢ÜMÃCª6>ÁaÁ
É,1Ä?È5Ås;"eÁ¢1!1>Ï21>Ñ Ç<ÑDÏ'Þ ßQàY$GÌÓÅ>4+69Ê5Ê<C0ÐJ.D85Ç§6ÄO×GÅ9ÜMÃCª6>ÁaÁkCD1!694a851!4*Ä?Å°6ÉÍ5C0Ä?.0ÜMÃCª6>ÁaÁÊ54aÅ>/5CD1É
"
À^ó
Ñcô`Ü9 !Ò
À
$)Ñ¬1GÈn6`Î>1G.08<ÃC0Ín;s1!;
À^ó
Ñcô`Ü9 !Ò
À
.08,ÄaÈ51ÃÅXÉ,Ên694a.DÁ?Å>8ÄaÅ6>ÁaÃ14?Äa6>.08 ×*È51ÄaÈ514
ÅQÎ>14769CDC9;s.0Ö21!4?1!8<Ã1iÁ¤.D8Ên1!4¢ÌÓÅX4?É6>8<Ã1«6>4?1;5Í51Ä?ÅÄ?È51Ì6>Ã)Ä¥Ä?È<69Ä¥×^1«Ä?47698<Á¢ÌÓÅ>4aÉÚÄaÈ51É Í5CÄa.Ü
ÃCª6>ÁaÁgÊ54aÅ>/5CD1ÉÚ.D8WÄ?ÅÁ?1ÎX14769CiÄO×GÅ9ÜMÃCª6>ÁaÁzÊ54?ÅX/5CD1ÉÁÑ
Û
Äa698n;56947;;s1ÎJ.ª6QÄ?.DÅ>8nÁ¤694a169CªÁ¢ÅÁ?È5ÅQ×*8
"Ó/<6XÁ¢1i; ÅX8ÄaÈ51j 66XÃÃÍ<4a6XÃÐ1!Á¢Ä?.DÉ6QÄa1!ÁÅX/sÄa6>.0851i;"ÌÓ4aÅ>É Ä?È51j NÃ4aÅXÁaÁOÜÎQ69CD.D;569Ä?.DÅ>8"4aÍ58<Á9$)Ñ
ï*1!Á?Í5C0ÄaÁÌÓÅX4
À^ó
Ñcô698n;
À^ó
Ñ ôQÜ2 iÒ
À
694a1É¡6>4?:X1!;¬×*.0Ä?Èa.0Ì*Ä?È51!Ð¬Á?È5ÅQ×%Á¢.DÇ>85.0ÂnÃ!698WÄ
.0É¡Ê54aÅQÎ>1!É,1!8WÄ+ÅQÎX14BÄ?È51AÃÅ>4a4?1iÁ¢Ê2Å>8<;5.085Ç4?1iÁ¢Í<CÄ7ÁÌÓÅX4
À^ó
Ñcô`Ü+ï
 Ïz6>8<;©×*.ÄaÈ A.0Ì^ÄaÈ51Ð
Á¢È5ÅQ×ÚÁ?.DÇ>85.0ÂnÃ6>8WÄG;s1!Ç>476>;569Ä?.DÅ>8¤ÑWá'6>/5C01þÁ?È5ÅQ×Á^È5ÅQ×$Ä?È<1+;s.0Öz14a18WÄGÉ¡1Ä?È5Ås;5ÁkÃÅXÉ¡Ê<694a1
×*.ÄaÈö1!6XÃ7ÈîÅ9ÄaÈ514iÑG-^6>Ã7Èî1!8XÄa4?Ð$.D8<;s.ªÃ69Ä?1!Á§Ä?È<1©8JÍ5É /n1!4Å>Ì;56QÄ76>Á?1ÄaÁ§ÌÓÅ>4×*È5.ªÃ7ÈÚÄ?È<1
É,1Ä?È5Ås; 6>ÁaÁ¢ÅsÃ.ª6QÄa1!;$×*.0Ä?Èè.Ä7ÁÃÅ>CDÍ5É¡8ö.ªÁ"eÁ¢.DÇ>8<.ÂnÃ!698WÄ?CDÐ$AÉ¡ÅX4?1¬6>ÃÃÍ5476QÄ?1Ä?È<6>8ÚÄ?È<1
É,1Ä?È5Ås;6>ÁaÁ?ÅJÃ.D69Ä?1i;A×*.0Ä?È	.0ÄaÁk4aÅQ×Ñ
ákÈ51"4a1!Á?Í5CÄ7ÁÁ?È5ÅQ×öÄaÈ<6QÄÄ?È51"ÅX4a;5.08<6>C¥ÃCª6>ÁaÁ?.ÂnÃ!6QÄa.0ÅX8°É¡1Ä?È5Ås;°ÌÓ4a1!ÔWÍ518WÄaC0Ð°.0É¡Ê54aÅQÎ>1iÁ
Ên1!4¢ÌÓÅX4?É698nÃ1ÃÅ>É¡Ê<694a1!;Ä?ÅÊ<CD6>.08
À^ó
Ñ ô5ÑB8E 6;<6QÄa6XÁ¢1ÄaÁ!Ï
À^ó
Ñ ôQÜ+ï
 .ªÁ^Á?.0ÇX85.0ÂnÃ6>8XÄaC0Ð
É,ÅX4?1B6>ÃÃÍ5476QÄ?1kÄaÈ<698
À^ó
ÑcôsÏ>6>8<;AÁ?.0ÇX85.Â2Ã698WÄaC0Ð ×^ÅX4aÁ?1*Å>8A8<Å>851XÑXákÈ514a1!Á?Í5C0ÄaÁ^69CªÁ¢ÅÁ?È5ÅQ×
Ä?È<69ÄÄ?È51*Ê214?ÌÓÅ>4aÉ698<Ã1k;5.Öz14a18<Ã1k.DÁ8<Å9Ä«;sÍ51kÄaÅÄ?È51kÌ6XÃ)ÄÄ?È<69Ä«1!6XÃ7È CD1!6>4?85.D85ÇÊ54aÅ>/5CD1É
È<6>Á¡/211!8ñÃÅ>8JÎ>1!4¢Äa1!;Æ.D8WÄ?ÅòÁ¢1!Î>1!4a6>C^ÄO×GÅ9ÜMÃCª6>ÁaÁ Ê54?ÅX/5CD1ÉÁØ
À^ó
ô`Ü+ï
 .DÁÁ?.0ÇX85.0ÂnÃ6>8XÄaC0Ð
É,ÅX4?16>ÃÃÍ5476QÄ?1¡ÄaÈ<698
À^ó
Ñ ôQÜ2 iÒ
À
Å>8g 6¡;56QÄ76>Á?1ÄaÁ!Ï¥6>8<; Á¢.DÇ>8<.ÂnÃ!698WÄ?CDÐ¬×^ÅX4aÁ?1¡Å>8 Å>8<C0Ð
ÌÓÅ>Í54iÑ
â Á¢.DÇ>8Ä?1iÁOÄÃÅ>8sÂ<4aÉÁGÄ?È51ÈJÐJÊ2Å9Ä?È<1!Á?.DÁkÄaÈ<6QÄ*ÄaÈ51Å>47;s.D8<69C¤ÃCD6XÁ?Á?.0ÂnÃ69Ä?.DÅ>8§Ê<4?ÅsÃ1i;sÍ54a1
ÌÓ4?ÅXÉ
Û
1iÃ)Äa.0ÅX8ý.DÉ,Ê<4?ÅQÎX1!ÁÊ214?ÌÓÅ>4aÉ698<Ã1>Ñ`¢Å9Äa1*Ä?È<69ÄÄaÈ514a1!Á?Í5C0ÄaÁÌÓÅX4«ÄaÈ51ÄO×GÅ;s.0Ö21!4?1!8WÄ
Î>147Á?.0ÅX8<ÁÅ>ÌÄaÈ51ÃÅ>É¡Ê5Í5Ä?146XÃ)Ä?.DÎJ.ÄOÐXÏgÃ18nÁ¢Í<Á;sÅXÉ69.D8¤ÏgÊ5Í5É6>;5ÐW8ò;sÅXÉ¡6>.08¥Ïz6>8<;/n6985:
;sÅ>É69.D8	;56QÄ76>Á?1Ä7Á694a1È5.0ÇXÈ5CDÐÃÅX4?4a1Cª6QÄa1!;gÑ
À
ÅX8<Á?1!ÔWÍ518WÄaC0ÐA×G1.DÇ>85ÅX4?1+Ä?È<1Á¢É6>C0CD14*ÎX14?Ü
Á¢.DÅ>8©Å9Ì1i6>Ã7ÈÅ>Ì«Ä?È51iÁ¢1 ÌÓÅ>Í<4;<6QÄa6XÁ¢1ÄaÁ+×*È51!8×G1 Ê214?ÌÓÅ>4aÉ Ä?È51Á?.0ÇX8Ä?1iÁOÄ£"Ó.¯Ñ 1>Ñg×G1Å>8<C0Ð
ÃÅ>8nÁ¢.ª;s14GÎ>1!4aÁ?.DÅ>8A8JÍ5É /n1!4*ý".08°1!6XÃ7È§Ã6XÁ¢1$)ÑJìÌ¤ÄaÈ5.DÁk.ªÁk;sÅ>8<1>Ï
À^ó
Ñcô`Ü+ï
 ×*.08<Ák6>ÇX69.D8<Á¢Ä
Ê5CD6>.08
À^ó
ÑcôÅX8_ !ß ;56QÄ76>Á?1ÄaÁG698n;ACDÅWÅWÁ¢1iÁÅX8§ÅX85C0Ð,ÌÓÅXÍ54#"85Å9ÄkÄ769:J.08<Ç"Ä?È<1+Á?.0ÇX85.0ÂnÃ6>8<Ã1BÅ9Ì
Ä?È51".D8<;s.DÎJ.D;5Í<69CU;s.Öz14a18nÃ1!Á.08WÄ?Å6>ÃÃÅ>Í58WÄ$)Ñ<âBÃÃÅX4a;5.085Ç¡ÄaÅA6¡ÄO×GÅ9ÜMÁ¢.ª;s1!;°Á?.0ÇX8Ä?1!Á¢ÄÄaÈ5.DÁ
4a69Ä?.DÅ	.DÁ,Á¢.DÇ>8<.ÂnÃ!698WÄ6QÄ Ä?È51U5Ñ ?Xô"Ü¯CD1ÎX1C¯Ñ¤ákÈ51§×*.D8/¤`CDÅXÁaÁ¢Ü¯476QÄa.0Å/21ÄO×G118
À^ó
Ñ ôQÜ+ï
698<;
À^ó
Ñcô`Ü9 !Ò
À
.DÁ, N¤1¡ 6>8<;Á?.DÇ>85.0ÂnÃ6>8WÄ*69Ä*Ä?È51[<Ñ Wô`"ÜC01!Î>1C¯Ñ
¥
± ZaRiNHWl\FaLOF°ZaKORibMb_!I!l\[tWILO[\R!P$[\bHsFaKMSªRKONF)tËQdËI)_`FaK¢Ii[\PW¬I!ZaKOR!bMb°Il\lHsR!bMbM[\Wl\F	ZaKORibMb
_iIl\[0tXILO[\RiP KOVWPWbLOWIL«Z)IP¡sFkHsFaKMSDR!KONF)t SDR!K^I+HWIKMLO[\Z7VWlIKktXIL¢I!bMF?L)£
¦
fFVXbMF)tLOWF+[NHXl\F7NF7PQL¢ILO[\RiPR!S^T§x>£  LOWIL[\bBHWIKMLR!SLOXF+ff±èN"I!Z¢W[\PXFl\F)IKOPX[PX
pRKOh>sFaPWZ¢n£
uXkv8w<^<
g¦>HsFaKO[\NF7PQL¢I!lWKOF7bMVXlcLObUSªRKL¢IKOiF?L_iIl\VWFkt>[\bMZaKOFaLO[¨7F)t"[\P9LORJ_iF^X[PXb9©9HsFaKOZ7F7PQL¢IiFGRS
ZaR!KMKOF7ZaLZ7lIbMbM[\WZ)ILO[\R!PWb7m<I!PWt bL¢IPJtWIK¢t¡tXFa_>[ILO[R!P
E*IL¢I!bMFaL T§xX£ Zª«ŁE T§xX£  T§x>£ y'T
±JI!l\R!PWF x9£ 6¬
>£ x x9£ ~hxT¬
>£ z6~#­ x|9£ 6N¬
>£ ffi®
±[l\FaKOR!PWb 6|9£ }{xT¬
>£ ~N 69£ |NzN¬
>£ ~ffi­ NQ£ h¬
>£ ~6x,­
EkFal\L¢I+±^[\l\FaKORiPXb 69£ 6¬
>£ ~N~ NQ£ {xT¬
>£ 6#­ 69£ z6zN¬
>£¨y{ffi®
¤l\F7_iILOR!KOb 69£ ~hxT¬
>£ }6 xTzQ£ zh¬
>£ }6|#­ 69£ z6}N¬
>£ ~N~#®
EkFal\L¢I#¥l\F7_!ILORKOb 69£ 1y{¬
>£ ~N xTzQ£ 6~¬
>£ xT}ffi­ 69£ ~hxT¬
>£ }6|
}Eg¥lIPWF7b zNQ£ ~NzN¬
>£¨yNy zNQ£ ~NzN¬
>£ N zNQ£ }h|¬
>£ z
zR!lF­nF7l\F7Z7RiN |Q£ NN¬
>£¨y{} |Q£ NN¬
>£¨y |6x>£ |hxT¬
>£ z
XKO[\F)t>N"I!P ±KMLO[cJZa[0Il N9£ xN|¬
>£¨y 6x>£ 6~¬
>£¨y#­ 6x>£ 1y{¬
>£¨y~#­
!
±KMLO[cJZ7[Il |N|9£¯y9|¬
>£ 6x |N|9£ }h¬
>£ 6x |N|9£¯y9|¬
>£ }
*[\PWFaN"ILO[\Z7bR!SfŁRisRL±KONdxTzQ£ }h~¬
>£ ~N| x~9£ 6|¬
>£ x`yc­ xT}Q£ h¬
>£ z6#­
TUR!NHWVXLOF?K±^ZaLO[\_9[cL¯d@y{ Q£ |6~¬
>£ x N~9£ z6N¬
>£ ~}ffi­ Q£ 6~¬
>£ ~}ffi­
TUR!NHWVXLOF?K±^ZaLO[\_9[cL¯d@]}N N9£ 6|¬
>£ xTz N9£ 6¬
>£ xTzffi­ N9£ zh¬
>£ xNx,­
TUF7PXbMVWb«EkR!N"I![\P;y 6~9£ ~6¬
>£ }6 69£ }h¬
>£ ~N#­ 1y!£ xN¬
>£ ~6x,­
TUF7PXbMVWb«EkR!N"I![\P;]}6 1y!£ Ty{¬
>£ }6 x9£ |6¬
>£ ~N~#­ 69£ |NzN¬
>£ }1yc­
±VXLOR

 6|9£ z{xT¬
>£ |N 6|9£ h¬,yi£ N 6|9£ xN¬,yi£ }N
±VXLOR,gKO[\Z7F N9£ 6¬}9£ }6 }Q£ ~6|¬}9£ z1yc­ N~9£ h¬,yi£ x~#­
µUR!bLORiP¡j^RiVXbM[PX ?y!£ 1y{¬,yi£ ~N| 6|9£ ~hxT¬,yi£ x|#­ 6|9£ zh¬,yi£ 
Ek[IsFaLOF7b }69£ |NN¬}9£ z }69£ 6N¬9£ }1y ~N~9£ N(¬c}9£ N~#®
gd9KO[N[t>[PXF7b x~9£ }6zN¬}9£  xT}Q£ }6zN¬
~>£ 1y xT}Q£ 6¬}9£ z6
­nKO[Ih7[\PWF7b x9£ 6~¬}9£ 1y ~N9£ |6¬
~>£ z ~zQ£¯y2xT¬}9£ x#­

IZ?X[PXFT¥] 69£¯y9¬,yi£ ~} 69£ zh¬}9£ z6 69£ N}N¬}9£ x~
Y9FaKO_`R N}Q£ 6~¬,yi£ Nz NQ£¯y9¬}9£ N| x|9£ N}N¬,yi£ ffi­
f [\bMZ7R!PWbM[\Pµ'KOF7I!bLkTI!PWZaFaKA}1y!£ xN¬,yi£ N| }N}Q£ |N}N¬
~>£ x }1y!£ zTy{¬,yi£ x
¤VWN"I!t>d>P EGRiN"I![\PUy{ 69£ 1y{¬
>£ ~N~ x9£ hxT¬
>£ x~#­ x9£ }h¬
>£ ~6x,­
¤VWN"I!t>d>P EGRiN"I![\PU]}N Q£ zh~¬
>£ ~N~ }Q£ NzN¬
>£ xT}ffi­ N~9£ Ty{¬
>£ ~zffi­
µIPWh"EkR!N"I![\P;y zhx>£ hxT¬
>£ }hx z6~9£¯y2xT¬
>£ ~?yc­ z6~9£ }6zN¬
>£ ~N#­
µIPWh"EkR!N"I![\P;]}6 ~N9£ NzN¬
>£ N} ~zQ£ ~NzN¬
>£ 6|#­ ~N9£ 1y{¬
>£ }N}ffi­
TIl[cSDR!KOPW[IjGR!VWbM[\PW 6x>£ zh¬
>£ }6~ N~9£ ~6¬
>£¨y#­ 6x>£ ~6¬
>£¨y#­
YQLORQZ?h9bEkR!N"I![\P N9£ NN¬
>£ z zQ£ NN¬
>£ N Q£¯y9|¬
>£ 6~#­
®Qm­BbL¢ILO[bLO[\Z)Il\l\d,bM[\iPW[cWZ)I!PQL^[NH>KOR_`F7NF7PQLRK^tXF7K¢IitWILO[\RiP
u
Xkv8wF°<
gI![cKMÓp«[\bMFZ7R!NHJIKO[\bMR!P§SDR!KkL¢IKOiFaL_!I!l\VWFBtX[\bMZaKOF?LO[¯aF)t§[\PQLOR"J_`FW[\PWb9©5P9VXN+sFaK[\PX
t>[\Z)ILOF7b«XRpËRSDLOF7PNFaLOXR9t[\P¡ZaRil\VWNPÝbM[\iPW[cWZ)I!PQLOlcdR!VXLOHsFaKMSDR!KONb«NFaLOXR9t[\P,KOR)p
T§x>£ )Zª«Ł^ET§xX£ öT§xX£ y9UT
T§xX£ Zª«ŁE ± ²³´µ ¶³Z²µ
T§xX£ 
^\°
³
S?·
µ ± y*yNy
T§xX£ y'T
^\^
³
S
¶µ¸y9x<]z6 ±
â8A.D8WÄ?14a1!Á¢Ä?.D85Ç,ÔXÍ<1!Á¢Ä?.DÅ>8.ªÁ^×*È<1Ä?È<14^Ä?È51+;s.Öz14a18nÃ1.D86XÃÃÍ54a6XÃÐ,;s1Ê218<;<Á^ÅX8Ä?È<1
8WÍ<É/214UÅ9Ì<ÃCª6>ÁaÁ¤ÎQ6>C0Í51iÁ¤.D8Ä?È<1^Ê54aÅ>/<C01!É°ÑiâÆ4a1!6XÁ¢ÅX8<69/5CD1ÈJÐJÊnÅ>Ä?È51iÁ¢.ªÁ¥.ªÁgÄaÈ<6QÄUÄ?È<1Ê214?ÌÓÅ>4?Ü
É¡6>8<Ã1B;s.Öz14a18nÃ1*.D8<Ã4a1!6XÁ¢1iÁ«6>ÁÄaÈ518JÍ5É /n1!4Å9Ì¤ÃCD6XÁ?Á?1!Á.D8<Ã4a1!6XÁ¢1iÁÑXá¥Å.D8JÎ>1!Á¢Ä?.DÇX69Ä?1kÄaÈ5.DÁ
×^16>CDÁ?Å4a6>8 ÄaÈ51kÄ?È<4?1!1Á?Ã7È51!É¡1!ÁÅX8 ÄaÈ51Áa69É¡1*;56QÄ76>Á?1Ä7Á×*.ÄaÈA;s.0Ö21!4?1!8XÄ;5.DÁaÃ4a1Äa.0ði6QÄ?.DÅ>8nÁ
Å9ÌUÄ?È51Ä7694aÇ>1ÄkÎQ69CDÍ51>Ñ
á'6>/5C01iÁ
ó
6>8<;ô§Á¢Í5É¡É694a.Dð1ÄaÈ514a1!Á?Í5C0ÄaÁÌÓÅ>4ÄaÈ51"ÄaÈ54a11Ü/5.D8;s.ªÁ?Ã4?1Ä?.Dð!69Ä?.DÅ>8¤Ñ2ákÈ51Ð
Á¢È5ÅQ×ÚÄ?È<69Ä*Ä?È51!4?1.ªÁk4?1!CD69Ä?.DÎ>1CDÐCD.Ä?Ä?CD1Ä?Å¡/n1ÇW69.D851!;/JÐA1ÕsÊ5CDÅ>.0Ä?.D85Ç,Ä?È51ÅX4a;s1!4?.D85Ç,.085ÌÓÅ>4?Ü
É¡69Ä?.DÅ>8¡.D8¡Ä?È51ÃCD6XÁ?Á!Ñ
À
ÅXÉ,Ên694a1!;Ä?Å
À^ó
ÑcôsÏ
À^ó
Ñcô`Ü+ï
î.ªÁ«Á¢.DÇ>8<.ÂnÃ!698WÄ?CDÐÉ¡ÅX4?1*6>Ã!ÃÍ5476QÄa1
Å>8V `ô§;<6QÄa6XÁ¢1ÄaÁ!Ïg698<;¬Á¢.DÇ>8<.ÂnÃ!698WÄ?CDÐ×^ÅX4aÁ?1ÅX8©8<Å>851XÑz@ÅQ×^1!Î>1!4!Ï
À^ó
Ñcô`Ü+ï
%;sÅJ1!Á+85Å>Ä
Ên1!4¢ÌÓÅX4?ÉÉ¡6>4?:X1!;sCDÐÆ/21Ä?Ä?14AÄ?È<6>8
À^ó
Ñcô`Ü9 !Ò
À
Ø.0ÄA.DÁÁ¢.DÇ>8<.ÂnÃ!698WÄ?CDÐÆÉ¡Å>4a1	6>Ã!ÃÍ5476QÄa1°ÅX8
 6;569Äa6XÁ¢1ÄaÁ!ÏU6>8<;ÆÁ?.0ÇX85.Â2Ã698WÄaC0Ð¬×^ÅX4aÁ?1AÅX8ËÁ¢1!Î>1!8¤Ñ¥ìÄ¡.DÁ .D8XÄa14a1!Á¢Ä?.D85Ç	ÄaÅ©Á?11AÄaÈ<6QÄ,Ä?È<1
Å>851Ü¯Ê214?ÜÃCD6XÁ?Á^18nÃÅs;s.D85ÇÅ>ÍsÄaÊn1!4¢ÌÓÅX4?ÉÁGÊ5Cª69.D8
À^ó
ÑcôÅX8§ÄaÈ51!Á?1Ä?È<4?1!1ÜMÃCª6>ÁaÁG;<6QÄa6XÁ¢1ÄaÁ!Ñ
ìÌ¥Ä?È<1"Á¢.DÇ>85.0ÂnÃ!698<Ã1BÅ>Ì¥Ä?È<1.08<;5.0ÎJ.ª;sÍ<69C¤;5.Öz14a18<Ã1!Ák.ªÁk85Å9ÄkÄ769:>1!8.D8WÄ?Å6>Ã!ÃÅXÍ58WÄk6>8<;
.0ÇX85Å>4a.08<ÇòÄ?È51Á?É69CDC01!4AÎ>1!4aÁ?.DÅ>8$Å9Ì1!6XÃ7ÈîÊ<69.D4AÅ>Ì;<6QÄa6XÁ¢1ÄaÁ¡ÌÓ4aÅ>ÉÄ?È<1©Áa69É¡1;sÅ>É6>.08¤Ï
À^ó
Ñcô`Ü+ï
$×*.08nÁ«69ÇW69.D8<ÁOÄ
À^ó
Ñ ôBÅ>8Aý k;<6QÄa6XÁ¢1ÄaÁ!Ï9698<;,CDÅJÅXÁ?1!ÁÅ>8 Ä?È<4?1!1>Ñ>ákÈ5.ªÁ«;s.0Öz14a18<Ã1
.DÁÁ¢Äa6QÄa.DÁ¢Ä?.ªÃ6>C0CDÐÁ?.0ÇX85.Â2Ã698WÄ6>Ã!ÃÅ>47;s.D85ÇAÄaÅ°6§ÄO×GÅ9ÜMÁ¢.ª;s1!;Á¢.DÇ>8Ä?1!Á¢Ä!ØzÄaÈ51ÃÅX4?4a1!Á?ÊnÅX8<;s.D85Ç
¹
ÜÎ`6>C0Í<1,.ªÁÁ¢É6>C0CD14+Ä?Èn698º5Ñ ??WýsÑ2@ÅQ×G1Î>1!4!ÏzÃÅXÉ¡Ê<694a1!;ÄaÅ
À^ó
Ñcô`Ü9 !Ò
À
Ï<Ä?È51×*.D8/¤QC0ÅWÁ?Á¢Ü
4a69Ä?.DÅÌÓÅX4
À^ó
Ñcô`Ü+ï
².DÁ, `ô`¤9ß5ÏJ×*.ÄaÈ	6,ÃÅ>4a4?1iÁ¢Ê2Å>8n;s.08<Ç
¹
ÜÎQ69CDÍ51Å9Ì5Ñ8 iô>þWõJÑJákÈJÍ<ÁGÄ?È<14a1
.DÁÅX85CDÐÎ>1!4?Ð×^1i69:1!ÎJ.D;s1!8<Ã1¡ÄaÈ<6QÄÄ?È51ÅX4a;s.D8<6>CÃCª6>ÁaÁ¢.0ÂnÃ!6QÄ?.DÅ>8¬É¡1ÄaÈ5Ås;ò.0É¡Ê54aÅQÎ>1iÁBÅX8
Ä?È51"Á¢Äa6>8<;56947;Å>851Ü¯Ê214?ÜÃCD6XÁ?Á^18nÃÅs;s.D85Ç<Ñ
35Å>4,ÄaÈ51°Ä?185Ü¯/5.D8$Ã6>Á?1§×G11ÕsÊ21!Ã)ÄA6©É¡Å>4a1°Á?.0ÇX85.0ÂnÃ6>8XÄ;s.0Ö21!4?1!8<Ã1XÏ.08ñÊ<694?Ä?.ªÃÍ<CD6>4
×*È518,ÃÅ>É¡Ê<6>4?1i;Ä?ÅBÄ?È<1^ÅX851ÜÊn1!4¢ÜMÃCª6>ÁaÁ¤É¡1Ä?È5Ås;gÑ9ákÈ5.ªÁU.DÁUÃÅX8sÂ<4aÉ¡1!;".D8"ÄaÈ51G1ÕsÊn1!4?.DÉ¡18sÜ
Äa69C<4?1iÁ¢Í5C0ÄaÁÁ?Í5É¡É694a.0ð!1!; .08áU69/5CD1!Áfl¡+6>8<;AõJÑ9ákÈ51;5.Öz14a18<Ã1*.08¡Ê214?ÌÓÅ>4aÉ698<Ã1G/21ÄO×G11!8
À^ó
Ñcô`Ü+ï
ö6>8<;
À^ó
Ñcô4a1É69.D8<Á^È5.DÇ>ÈA/5Í5ÄG.D8<Ã4a1!6XÁ¢1iÁÅ>8<C0ÐÁ?C0.DÇ>ÈWÄ?CDÐ¡×*È518§É,ÅQÎJ.D85ÇÌÓ4aÅ>É
Â<Î>1 Ä?Å°Ä?1!8©/<.08<Á!Ñ
À^ó
Ñcô`Ü+ï
 Å>Í5Ä?Ê214?ÌÓÅ>4aÉ¡Á
À^ó
Ñ ô§Å>8¬69CDC/5ÍsÄ"Á¢.0ÕÅ>Ì«Ä?È51A;<6QÄa6XÁ¢1ÄaÁ!ÑzìÄ
.DÁ+Á¢.DÇ>8<.ÂnÃ!698WÄ?CDÐ°É,ÅX4?1,6>Ã!ÃÍ5476QÄa1Å>8©ýXý;56QÄ76>Á?1Ä7ÁÏz698<;Á¢.DÇ>85.0ÂnÃ!698WÄ?CDÐCD1!ÁaÁ6XÃÃÍ54a69Ä?1"ÅX8
Å>85CDÐ°ÄO×^ÅnÑ
À
ÅXÉ,Ên694a1!;ÄaÅ
À^ó
Ñcô`Ü9 !Ò
À
Ï
À^ó
Ñ ôQÜ+ï
 .ªÁBÁ?.0ÇX85.0ÂnÃ6>8XÄaC0ÐÉ¡Å>4a1 6XÃÃÍ54a69Ä?1"ÅX8
ý>ô ;56QÄ76>Á?1ÄaÁ!Ïs698<;°Á?.0ÇX85.Â2Ã698WÄaC0Ð×GÅ>47Á¢1BÅ>8§ÄO×^ÅnÑ5ákÈ5.DÁG.ªÁ*6,É¡6>4?:X1!;.DÉ¡Ê54aÅQÎ>1É¡1!8XÄkÅQÎ>1!4
Ä?È51BÂ<Î>1Ü¯/<.08§Ã!6>Á?1698n;AÁ¢Í<Ç>Ç>1iÁOÄ7ÁÄaÈ<6QÄGÅ>47;s14a.08<Ç".085ÌÓÅ>4aÉ¡69Ä?.DÅ>8A/21!ÃÅ>É¡1!Á^É¡Å>4a1Í<Á?1ÌÓÍ5Cg6XÁ
Ä?È518JÍ5É /n1!4*Å9ÌÃCª6>ÁaÁ¢1iÁ^.D8<Ã4?1i6>Á?1!Á!Ñ
¢Å9ÄAÃÅ>8<Á?.D;514a.085Ç©Ä?È<1Á¢.DÇ>85.0ÂnÃ!698<Ã1°Å>ÌB.D8<;s.DÎJ.D;sÍn69C;s.0Öz14a18<Ã1!Á698n;r.DÇ>8<Å>4a.085Ç©Ä?È<1
Á¢É69CDCD14*Î>1!4aÁ?.DÅ>8°Å9Ì'1i6>Ã7ÈÊ<6>.04*Å>Ì;569Äa6XÁ¢1ÄaÁGÌÓ4aÅ>É ÄaÈ51"Áa69É¡1;sÅ>É69.D8¤Ï
À^ó
Ñ ôQÜ+ï²×*.08<Á
69ÇX6>.08nÁOÄ
À^ó
Ñ ô°ÅX8g !ß	;569Äa6>Á?1Ä7ÁÏU698<;òCDÅJÅXÁ?1!ÁÅX8ÆÁ¢.0ÕgÑ'âBÃÃÅX4a;5.085ÇÄaÅ6°ÄO×GÅ9ÜMÁ¢.ª;s1!;òÁ?.0ÇX8
Ä?1!Á¢ÄÄ?È<.DÁ476QÄa.0Å+.ªÁÁ¢.DÇ>85.0ÂnÃ!698WÄ«6QÄÄ?È51
<Ñ  "ÜC01!Î>1C¯ÑQákÈJÍ<ÁUÄ?È51!4?1k.ªÁÁOÄa4?ÅX85Ç+1ÎJ.D;518<Ã1kÄ?È<69Ä
À^ó
Ñcô`Ü+ï
èÅ>ÍsÄaÊn1!4¢ÌÓÅX4?ÉÁ
À^ó
Ñcô Å>86¡ÃÅ>CDCD1!Ã)Äa.0ÅX8Å>ÌU;569Äa6XÁ¢1ÄaÁkÅ9ÌUÄ?È<.DÁGÄOÐJÊ21>Ñ
À
ÅXÉ,Ên694a1!;
Ä?Å
À^ó
Ñcô`Ü9 !Ò
À
ÏUÄ?È51×*.D8/¤QC0ÅWÁ?Á¢Ü¯476QÄa.0ÅÌÓÅ>4
À^ó
Ñ ôQÜ+ï .DÁ§ýXý`¤9þ5Ï×*.ÄaÈÚ6 ÃÅX4?4a1!Á?ÊnÅX8<;s.D85Ç
¹
ÜÎ`6>C0Í<1Ä?È<69ÄB.ªÁÁ?É69CDC01!4*Ä?È<6>8E5Ñ ?` XÑ
À
Å>8<Á?1!ÔWÍ51!8XÄaC0Ð§Ä?È51!4?1.DÁÎ>14aÐÁ¢Ä?4aÅ>8<Ç1ÎJ.D;518<Ã1
Ä?È<69Ä ÄaÈ51ÅX4a;5.08<6>C^ÃCD6XÁ?Á?.Â2Ã6QÄa.0ÅX8ÆÉ¡1ÄaÈ5Ås;Æ.DÉ,Ê<4?ÅQÎX1!ÁÅX8ÆÄ?È<1°Á¢Äa6>8<;56947;òÅ>8<1ÜÊn1!4¢ÜMÃCª6>ÁaÁ
18<ÃÅJ;5.085ÇnÑ
» s=''¹¥¼ff¼ »«º½
ákÈ51ÅX4a;s.D8<6>C>ÃCª6>ÁaÁ¢.0ÂnÃ!6QÄ?.DÅ>8É¡1ÄaÈ5Ås;";s.ªÁ?ÃÍ<ÁaÁ¢1i;.08ÄaÈ5.ªÁ¤Ê<6>Ên1!4¥.ªÁ'6>Ê5Ê5CD.DÃ!69/5CD1«.D8"ÃÅ>81tOÍ58<Ã)Ü
Ä?.DÅ>8	×*.0Ä?È698JÐ/<6>Á?1"CD1!694a851!4kÄ?È<69ÄBÃ6>8	Å>ÍsÄaÊ5ÍsÄBÃCD6XÁ?Á*Ê<4?ÅX/<69/5.DCD.ÄOÐ1!Á¢Ä?.DÉ¡69Ä?1iÁÑ/¾4a6>É,1!4
¿
ø1À7Á«Þ ô`à.D8WÎX1!Á¢Ä?.DÇX69Ä?1ÄaÈ51 ÍnÁ¢1 Å9Ì^6§C01i694a85.08<Ç69CDÇ>ÅX4?.0Ä?È<É ÌÓÅX4B4a1ÇX4?1iÁ?Á?.0ÅX8Äa6XÁ¢:sÁOÙ$É¡Å>4a1
uXkv8w
²

g¦XHsF?KO[NFaP9L¢Il<KOFabMVWlcLObSDR!KL¢IKO!FaLG_!I!l\VXFtX[\bMZaKOFaLO[¨7F)t¡[\PQLOR+LO>KOF7FW[\PWb9©XHsFaKOZ7F7PQL¢IiF
RSgZ7RKMKOF7ZaL^Z7lI!bMbM[cJZ)ILO[\RiPWb7msI!PJt bL¢I!PJtXIK¢t tXF7_9[ILO[\RiP
E*IL¢IbMFaL T§x>£ )Zª«Ł^E T§xX£  T§x>£ y'T
±^JIl\RiPWF 6>£ 6x¬9£ }h| 6~>£ |NN¬9£ }{xj­ÂN9£ |?y¬9£ ~6x
±^[\l\FaKORiPXb z69£ ~z6¬9£ ~1y z{xX£ z6N¬9£ ~Nz#­Ãzh~>£ z6|N¬9£ ~6xj­
EkF7lcL¢I±^[\l\FaKOR!PWb 6>£ N}6¬9£ }6 6>£ ~6x¬9£¯yz 6>£ |NN¬9£¨y{z#®
¥l\F7_!ILORKOb hxX£ xT6¬9£¯y9 N}9£ }N}6¬9£ }6#­Â6~>£ N~N¬9£ ~N,­
EkF7lcL¢I,¤lFa_iILOR!KOb zh>£ z6¬9£ }h| 6|>£ N|N¬9£ }h,­Ãzh>£ z6~N¬9£ }Nz
}Eg¤lI!PWFab 6>£ ?y¬9£ hx 6>£ ?y¬9£ N 6>£ N}6¬9£ N|,­
zRil\F­2F7l\F7Z7R!NN |N9£ |NN¬9£¯y} |N9£ 6x¬9£¯y9,­Â|N9£ 6N¬9£¨y,­
XKO[\F)tXN"IP,±«KMLO[\WZ7[I!l 6>£ z6N¬9£ 6| 6>£ }6~N¬9£¯y2xj­Â6>£ ~NN¬9£¨y,­
!
±KMLO[cWZ7[I!l |6|>£ 1y¬9£ N} |6|>£ 6~N¬9£ N} |6|>£ N6¬9£ N~,®
*[PXF7N"ILO[\Z7bRSfŁ^R!sR!L±«KONÄhxX£ x~N¬9£ x?y 6~>£ z6N¬9£ }{xj­ÂhxX£ NN¬9£ ~N,®
TURiNHWV>LOFaK«±ZaLO[\_>[cLedUy zh|>£ 6¬9£ ~6| zh>£ xNx¬9£ xN~,­Ãzh>£ ~NN¬9£ ~?y
­
TURiNHWV>LOFaK«±ZaLO[\_>[cLedU]}6 1yi£ N~N¬9£ x} 6>£ z6N¬9£ ~1y 6>£ }1y¬9£ x,­
TUF7PWbMVXbEGRiN"I![\PUy{ zh>£ x|N¬9£¯y9 6|>£ 6N¬9£ }6z#­Ãzh>£ |6¬9£¨y,®
TUF7PWbMVXbEGRiN"I![\PU]}N 6|>£ hx¬9£ }h 6>£¨y|N¬9£ }h,­Â6|>£ ?y¬9£ }6~
±^VXLOR

§ zh>£ ?y¬jy!£ }h zh>£¨y{}6¬jy!£¯y2x zh|>£¨yN¬jy!£ ~}
±^VXLOR#¤KO[\Z7F 6>£ }N6¬jy!£ ~6 N9£ ~NN¬jy!£ 6 N9£ z6¬jy!£ }Nz
µURibLOR!P¡jGR!VWbM[\PW z69£ N}6¬jy!£ Nz z{xX£ N~N¬jy!£ z6} z{xX£ z6|N¬jy!£¨y
Ek[I!sFaLOF7b {xX£ xT6¬ffi}Q£ 1y Tyi£ NN¬~9£ |1y {xX£ xT6¬ffi}Q£ ?y
¤d9KO[\N[tX[\PWF7b h>£ N|N¬~9£ |6 h>£¨yNy¬ffi}Q£ |N#­Ã69£¨y~N¬~9£ ~?y
­nKO[I67[\PWFab {xX£ xT}6¬~9£ }{x {xX£¨yN¬~9£ }h {xX£¨yNy¬ffi}Q£ 6x

I!Z¢W[\PWFT¤] zh~>£ NN¬ffi}Q£ ~6| zTyi£ 6¬ffi}Q£ x6x z{xX£ }6N¬ffi}Q£ zNz
Y>FaKO_`R z6z9£ }hx¬jy!£¯y9 z69£ 6N¬jy!£ }h,­Ãzh|>£ }N}6¬jy!£ }Nz#®
f [\bMZ7RiPXbM[P¡µ'KOF)I!bLkTI!PXZ7FaKd~N9£ z6¬ffi}Q£ }h ~Nz9£ xN¬~9£ }h~ ~N9£ z1y¬ffi}Q£¨yNy
¥VXN"Iit>d>P"EkR!N"I![\P;y 6>£ ?y¬9£ x 6>£ }6¬9£ }h,­ÂNz9£ ~z6¬9£ ~}#®
¥VXN"Iit>d>P"EkR!N"I![\P;]}6 zh>£ 6x¬9£¯y z6z9£ 6¬9£ x?y
­Ãz6z9£ 6x¬9£ ~N,­
µI!PXhEGRiN"I![\PUy{ N9£ N|N¬9£ }h 6>£ }6¬9£ }h N9£ ?y¬9£¨yNy
­
µI!PXhEGRiN"I![\PU]}N 6z9£¨yN¬9£ x 69£ 6x¬9£ ~6,­Ãh~>£ |6x¬9£ }6,­
TI!l\[cSªR!KOPX[I"j^RiVXbM[PX zh>£ |6x¬9£¯y6y zh|>£ }6¬9£¯yz zh|>£ xT}6¬9£¨y,®
Y9LORQZ¢h>bEGRiN"I![\P |1yi£ zhx¬9£ h~ |1yi£ }hx¬9£ h~ |1yi£ zNz6¬9£ xT
®Qm­BbL¢ILO[bLO[\Z)Il\l\d,bM[\iPW[cWZ)I!PQL^[NH>KOR_`F7NF7PQLRK^tXF7K¢IitWILO[\RiP
u
Xkv8wVÅ<
gI![cKMÓp«[bMFZaRiNHJIKO[\bMRiPSªR!KL¢IKOiFaL"_!I!l\VXF¡tX[\bMZaKOF?LO[¯aF)t©[\PQLOR§LO>KOF7F,X[\PWb9©¥P9VWN+sF?K
[\PWtX[\Z)ILOFabXR)prRSDLOF7PNF?LOWR9t"[P,Z7Ril\VWNPÝbM[\iPX[\WZ)I!PQLOlcdRiVXLOHsF?KMSªR!KONb«NFaLOXR9t[\P,KOR)p
T§x>£ )Zª«Ł^ET§xX£ öT§xX£ y9UT
T§xX£ Zª«ŁE ± ²³´µ
SS
³Æ\µ
T§xX£ 
^
²º³
S?Å
µ ± y9!yNy
T§xX£ y'T
S
ÆE³
S
´µ¸yNyjÇx ±
uXkv8w
¶

¤¦>HsFaKO[\NF7PQL¢IlWKOF7bMVWlcLObSDR!K«L¢IKO!FaL«_iIl\VWFkt>[\bMZaKOFaLO[¨7F)t[PQLORLOF7PW[\PWb9©>HsFaKOZ7FaP9L¢IiFkRS
ZaR!KMKOF7ZaLZ7lIbMbM[\WZ)ILO[\R!PWb7m<I!PWt bL¢IPJtWIK¢t¡tXFa_>[ILO[R!P
E*IL¢IbMFaL T§x>£ )Zª«Ł^E T§xX£  T§x>£ y'T
±^JIl\RiPWF }h|>£ xNx¬9£ ~6 }h>£ NN¬9£ 1y
­Ã}6z9£ x~N¬9£ 6,­
±^[\l\FaKORiPXb ~6|>£ ~NN¬9£ ~N} ~6>£ 6x¬9£ ~Nz#­Â~N9£ z6N¬9£ ~}#­
EkF7lcL¢I±^[\l\FaKOR!PWb xN~>£ ~N|N¬9£ ~N x?yi£ ~?y¬9£ 1y
­ÈxN~>£ ~NN¬9£ ~N
¥l\F7_!ILORKOb ~1yi£ ~N|N¬9£ ~6~ }h>£ 6N¬9£ ~N#­Ã}h|>£ zNz6¬9£ ~N,­
EkF7lcL¢I,¤lFa_iILOR!KOb xN>£ NN¬9£ }6 ~6>£ |NN¬9£ x6xj­Èx?yi£ xNx¬9£ }6~,®
}Eg¤lI!PWFab {xX£ |N~N¬9£¯y2x h~>£ NN¬9£¯y2xj­ÃTyi£ }N6¬9£ ~}#­
zRil\F­2F7l\F7Z7R!N |1yi£¨yN¬9£ 6| |6>£ 6¬9£¯y2xj­Â6|>£ ~6x¬9£¨y{#­
XKO[\F)tXN"IP,±«KMLO[\WZ7[I!l x6xX£ N}6¬9£¯y9| x?yi£ NN¬9£¯y9,­Â~N}9£ z6|N¬9£ ~N,­
!
±KMLO[cWZ7[I!l |6>£¨yNy¬9£ 6~ |6>£¨y{z6¬9£ N |Nz9£ ~NN¬9£ N,­
*[PXF7N"ILO[\Z7bRSfŁ^R!sR!L±«KONG}69£ |6¬9£ ~6 }{xX£ ~N|N¬9£ }h,­Ã}h>£ ~z6¬9£ ~N,­
TURiNHWV>LOFaK«±ZaLO[\_>[cLedUy x9£ hx¬9£ ~Nz x}9£ }6N¬9£ xN,­Èx}9£¨y{}6¬9£ ~6xj­
TURiNHWV>LOFaK«±ZaLO[\_>[cLedU]}6 xN>£ z6N¬9£ 6 x9£ 6N¬9£ N#­Èx9£ NN¬9£ x,­
TUF7PWbMVXbEGRiN"I![\PUy{ ~6~>£ 6x¬9£¯yz ~6>£ 6N¬9£ }h~,­Ã}h|>£ NN¬9£ }1y
­
TUF7PWbMVXbEGRiN"I![\PU]}N ~1yi£ NN¬9£ }h }h|>£ ~N~N¬9£ }6}#­Ã}h>£ |6¬9£¨y|,­
±^VXLOR

§ ~6>£ x~N¬jy!£ }6z ~6|>£ N~N¬jy!£ zh,®Ã}{xX£ 6¬jy!£ N|,­
±^VXLOR#¤KO[\Z7F xN>£ }Nz6¬jy!£ 6| ~6>£ }6¬ffi}Q£ xN,­Â~hxX£ ~z6¬~9£ ?y
­
µURibLOR!P¡jGR!VWbM[\PW x}9£ xN¬jy!£ N ~6>£ ?y¬jy!£ }6#­Â~N9£ |N~N¬jy!£ #­
Ek[I!sFaLOF7b y2xX£ 6¬~9£ }6z }h~>£ NN¬~9£¯y}#®Éy9|>£ NN¬ffi}Q£ N,®
¤d9KO[\N[tX[\PWF7b y9|>£ ~N|N¬ffi}Q£ |N }h~>£ N|N¬ffi}Q£ 6| y9£ |N~N¬jy!£ N~,­
­nKO[I67[\PWFab }h>£ ~NN¬jy!£ xN| y9>£ 6N¬jy!£ |hxj­Éy}9£ }N}6¬jy!£ zhxj­

I!Z¢W[\PWFT¤] ~6>£ hx¬ffi}Q£ xN ~6>£ }6~N¬jy!£ xN ~6>£ 6|N¬jy!£ |N~,­
Y>FaKO_`R ~hxX£ Nz6¬9£ |6 ~hxX£ NN¬jy!£ xz y9~>£¨yN¬9£ N~,­
f [\bMZ7RiPXbM[P¡µ'KOF)I!bLkTI!PXZ7FaKly9>£ N~N¬jy!£ zh y6yi£ }hx¬~9£¯y y6yi£ ~N~N¬jy!£ }hx
¥VXN"Iit>d>P"EkR!N"I![\P;y }h>£ xN¬9£ ~N} }h~>£ N|N¬9£ 1y
­Éy9>£ NN¬9£ x~,­
¥VXN"Iit>d>P"EkR!N"I![\P;]}6 x9£ zNz6¬9£ xN x?yi£ z6¬9£ x}#­Èx?yi£ }1y¬9£ hxj­
µI!PXhEGRiN"I![\PUy{ 6}9£ zN6¬9£ ~Nz xN|>£ Nz6¬9£ x6xj­ÈxN~>£ 6N¬9£ }#­
µI!PXhEGRiN"I![\PU]}N }69£ 1y¬9£ x} }{xX£ }6N¬9£ ~6~,­Ã}{xX£ NN¬9£ ~N|,­
TI!l\[cSªR!KOPX[I"j^RiVXbM[PX x6xX£ NN¬9£ }h x}9£ z6¬9£ ~N}#­Â~6|>£ xTz6¬9£ }Nz#­
Y9LORQZ¢h>bEGRiN"I![\P z{xX£ 6x¬jy!£ ~N} z6}9£ N|N¬9£ zh,­Ãz6}9£ N|N¬9£ z6,­
®Qm­BbL¢ILO[bLO[\Z)Il\l\d,bM[\iPW[cWZ)I!PQL^[NH>KOR_`F7NF7PQLRK^tXF7K¢IitWILO[\RiP
u
Xkv8w
Æ

gI![cKMÓp«[\bMF*Z7RiNHWIKO[\bMRiP"SªRKL¢IKO!FaL«_iIl\VWF^tX[\bMZaKOFaLO[¨7F)t[\P9LORLOF7PW[\PWb9©9P9VXN+sFaK'[\PJtX[c
Z7ILOF7b«WR)pËR!S0LOF7PNFaLOXR9t[\P¡Z7R!l\VWNPÝbM[!PW[cJZ7I!PQLOlcd\R!VXLOHsFaKMSDR!KONb«NFaLOWR9t"[\P,KOR)p
T§xX£ )ª«ŁE T§xX£  T§xX£ )y9UT
T§x>£ Zª«Ł^E ± ¶E³
^
µ
°
³
^
µ
T§x>£ 
^\°
³
^\^
µ ± !Y~
T§x>£ y'T
^
¶³
^\Å
µff}h~!y{z6 ±
Á¢Ê21!Ã.ÂnÃ!69CDC0ÐXÏX64a1ÇX4?1iÁ?Á?.0ÅX8Äa4?1!1*C01i694a8514¢Ù$Ä?Å"Á?Å>CDÎ>1kÅ>47;s.D8<69C<ÃCD6XÁ?Á?.0ÂnÃ69Ä?.DÅ>8¡Ê54aÅ>/5CD1ÉÁ!Ñ9ìM8
Ä?È5.ªÁ"Ã6XÁ¢1¡1i6>Ã7ÈòÃCª6>ÁaÁ8511i;5Á+Ä?Å	/21É69Ê5Ê21!;©Ä?Å6°8JÍ5É¡14a.ªÃ ÎQ6>C0Í51XÑ'¾4769É¡14
¿
+øTÀ8Á^Þ ô`à
ÃÅ>É¡Ê<6>4?1+Á¢1!Î>1!4a6>Cn;s.0Ö21!4?1!8WÄGÉ¡1ÄaÈ5Ås;5Á^ÌÓÅ>4k;sÅ>.D85Ç Ä?È5.ªÁ!ÑJ@ÅQ×^1!Î>1!4!ÏX.Ì'Ä?È51ÃCª6>ÁaÁ^69Ä¢Äa4?.D/5ÍsÄa1
4?1!Ê54?1iÁ¢1!8WÄaÁ6"Ä?4aÍ5CDÐ,ÅX4a;5.08<6>C2ÔWÍ<6>8WÄ?.0ÄOÐ>Ùî×*È5.ªÃ7È¤Ï>/JÐA;s1Â<85.0Ä?.DÅ>8¤ÏJÃ6>8585Å>Ä^/21B4a1Ê54a1!Á?18WÄa1!;
6>Á¡6¬8WÍ<É/214.D8ñ6©É¡1!698<.085Ç>ÌÓÍ5C*×k6`Ð>Ù$Ä?È<14a1.ªÁ¡85Å¬Ê54?.D8<Ã.0Ê5CD1!;r×k6`Ð Å9Ì+;51ÎJ.DÁ?.D85Ç¬6>8
69Ê5Ê54aÅ>Ê<4?.ª6QÄa1BÉ69Ê<Ê5.08<Ç¡6>8<;Ä?È5.ªÁ*Ê54aÅsÃ1i;sÍ54a1B.ªÁ*851iÃ1!ÁaÁa694a.0CDÐø>ù,ú5ûiüÑ
@14a/54a.DÃ7È
¿
'ø1À7Á5Þ þQàsÊ54aÅ>Ê2ÅXÁ?1^6BÁOÄa4a69Ä?1!Ç>Ð+ÌÓÅ>4UÅ>47;s.D8<69CJÃCª6>ÁaÁ¢.0ÂnÃ!6QÄ?.DÅ>8"Ä?È<69ÄU.ªÁU/<6>Á?1!;ÅX8
6 CDÅXÁaÁ^ÌÓÍ58<ÃÄ?.DÅ>8°/n1ÄO×^1!18°Ê<69.D4aÁkÅ>Ì¥Äa4?Í51+476985:sÁk698<;Ê54a1!;s.ªÃ)Äa1!;4a6>85:sÁÑsákÈ51!ÐAÊ54a1!Á?18WÄ*6
ÃÅ>4a4a1!Á?ÊnÅX8<;s.D85Ç69CDÇ>ÅX4?.0Ä?È<É Á¢.DÉ¡.0Cª694^Ä?Å¡6 Á?Í5Ê5Ê2Å>4?ÄkÎ>1!ÃÄ?ÅX4^É6>Ã7È<.0851XÏs698<;§É,1!8WÄ?.DÅ>8Ä?È<69Ä
Ä?È51!.046>Ê5Ê54aÅX6XÃ7È§Ã6>8/211ÕJÄ?1!8<;s1i;§ÄaÅÅ9ÄaÈ514kÄOÐJÊ21!ÁkÅ9ÌCD.0851i694ÃCD6XÁ?Á?.Ân147ÁÑ
ÒÅ9Ä?Èn6947ÁOÄ698n; ÊG.DÅsÃ7ÈÆÞ ¡9à¥Ê54a1!Á?18WÄB6;s1iÃ.ªÁ¢.DÅ>8°Ä?4a11C01i694a85.08<ÇA69CDÇ>Å>4a.0Ä?È5É ÌÓÅX4(ËûTÌzûTÍ
û1Ì
¿
C01i694a85.D85ÇÆÊ54aÅ>/5CD1ÉÁ!Ñ^ìM8è6ÆÉ¡Å>8<Å9Ä?ÅX851CD1!6>4?8<.085ÇËÊ54?ÅX/5CD1É /nÅ>Ä?ÈöÄ?È51¬.08<Ê5ÍsÄ	6QÄ¢Ü
Ä?4a.0/5Í5Ä?1!Á698<;,ÄaÈ51ÃCª6>ÁaÁ6QÄ?Ä?4a.0/5Í5Ä?16>4?1*6>ÁaÁ?Í5É¡1!; Ä?Å/21Å>47;s1!4?1i;gÑ9ákÈ5.ªÁ.DÁ;s.Öz14a18WÄÌÓ4aÅ>É
Ä?È51Á?1Ä¢Äa.08<Ç¡ÃÅ>8<Á?.ª;s14a1!;§.08Ä?È5.ªÁkÊ<6>Ên1!4G/21!Ã!69Í<Á?1×^1;sÅ,85Å9Ä6XÁ?Á?Í5É¡1ÄaÈ<6QÄkÄaÈ51.08<Ê5ÍsÄ*.DÁ
Å>47;s14a1!;gÑ
âC0Ä?È5ÅXÍ5Ç>ÈÉ6>Ã7È<.0851C01i694a85.08<Ç69CDÇ>Å>4a.0Ä?È5ÉÁzÌÓÅX4¤Å>47;s.D8<69C>ÃCD6XÁ?Á?.0ÂnÃ69Ä?.DÅ>8694a14a6>4?1XÏ)Ä?È<14a1
694a1É¡6>8JÐ+Á¢Äa69Ä?.ªÁOÄa.DÃ!69CX6>Ê5Ê54aÅX6XÃ7È51!Á2ÄaÅ*Ä?È5.ªÁ'Ê54?ÅX/5CD1ÉÑ!@ÅQ×^1!Î>14iÏ7Ä?È<1Ð69CDC>4a1CDÐBÅX8"Á¢Ê21!Ã.Â2Ã
;s.DÁ¢Ä?4a.D/5ÍsÄ?.DÅ>8n69C6XÁ?Á?Í5É¡ÊsÄ?.DÅ>8nÁ,ÌÓÅ>4É¡Ås;s1CD.08<ÇòÄ?È51ÃCD6XÁ?Á¡ÎQ694a.ª69/5CD1	698<;ñ69CªÁ¢Å 6XÁ?Á?Í5É¡1	6
ÁOÄaÅJÃ7Èn6>Á¢Ä?.ªÃBÅX4a;514a.085Ç,Å9Ì'Ä?È51.D85Ê5Í5ÄBÁ¢Ên6>Ã1Þ þQàÑ
ákÈ51Ä?1iÃ7È585.ªÔWÍ51«Å9ÌsÇX1851!4a69Ä?.D85Çk/5.08n694aÐ?;5Í5É¡ÉÐ6QÄ?Ä?4a.0/<ÍsÄ?1iÁgÄ?Å4?1!Ê5CD6XÃ1«6>8+ÅX4a;514a1!;
6QÄ¢Äa4?.D/5ÍsÄa1Ã6>869CªÁ¢Å/2169Ê5Ê<C0.D1!;,ÄaÅÄ?È5169Ä¢Äa4?.D/5ÍsÄa1!Á«É6>:W.D85ÇÍ5Ê¡ÄaÈ51*.D85Ê5ÍsÄkÁ¢Ê<6XÃ1XÑ>35476985:
698<;£î.0Ä¢Äa18¬Þ ýQàzÁ?È5ÅQ×$Ä?Èn6QÄÄaÈ5.ªÁ^Å>ÌÝÄ?1!8A.0É¡Ê54aÅQÎ>1iÁÊ214?ÌÓÅ>4aÉ¡6>8<Ã1+ÃÅXÉ,Ên694a1!;,Ä?ÅÄ?4a1!69Ä?.D85Ç
Å>47;s14a1!;A69Ä¢Äa4?.D/5ÍsÄa1!Ák6>Á^85Å>É¡.D8<69CgÔWÍ<6>8XÄa.Äa.01iÁÑJìM8°Ã6>Á?1!Á^×*È51!4?1+/nÅ>Ä?È§Ä?È51.D85Ê5ÍsÄ698n;Ä?È<1
Å>ÍsÄaÊ5ÍsÄ§694a1°Å>47;s14a1!;gÏ'Ä?È<.DÁ¡Äa1!Ã7È58<.DÔWÍ51	Ã6>8Ë/2169Ê5Ê<C0.D1!;r.08$6>;<;s.Äa.0ÅX8ËÄaÅ¬Ä?È51É¡1ÄaÈ5Ås;
;s.DÁaÃÍnÁ?Á?1!;.08°ÄaÈ5.DÁÊ<69Ê214kÄaÅÅ>/sÄ769.D8§ÌÓÍ54?Ä?È<14*Ê214?ÌÓÅ>4aÉ¡6>8<Ã1.DÉ¡Ê54?ÅQÎX1É¡18WÄ7ÁÑ
ákÈ51 É¡1Ä?È<ÅJ;²Ê<4?1iÁ¢1!8XÄa1!;è.D8²Ä?È5.ªÁÊ<6>Ên1!4.ªÁ69CªÁ?Åñ4a1Cª6QÄa1!; Ä?Å$ÄaÈ51ÆÍ<Á?1ÆÅ>Ì,1!4?4aÅ>4?Ü
ÃÅ>4a4a1!Ã)Äa.08<ÇÅ>ÍsÄaÊ5ÍsÄÃÅs;s1iÁ¤ÌÓÅX4«"Í585Å>47;s1!4?1i;$zÉÍ<CÄa.ÜMÃCª6>ÁaÁ¥Ê<4?ÅX/5C01!ÉÁ^Þ7 àÑ!ìM8nÁOÄa1!6>;"Å9Ì5Í<Á?.08<Ç
14a4?ÅX4¢ÜMÃÅX4?4a1!ÃÄ?.D85Ç*/5.0Ä«Î>1!ÃÄ?ÅX4aÁ'Ä?Å4a1Ê54a1!Á?18WÄ1!6XÃ7È,ÃCD6XÁ?Á!Ï`×^1kÍ<Á?1k/5.Ä«ÎX1!ÃÄ?Å>47Á'Ä?È<69Ä4?1h<1!ÃÄ
Ä?È51ÅX4a;s1!4?.D85Ç,Å9ÌUÄ?È51"ÃCD6XÁ?ÁGÎQ69CDÍ51iÁÑ<âBÁkÅ>Ê5Ê2ÅXÁ?1!;§Ä?ÅAÃ7È<ÅWÅWÁ¢.D85Ç Ä?È51/<.ÄÎX1!Ã)ÄaÅ>4k×*.0Ä?ÈÄ?È<1
ÃCDÅXÁ?1!Á¢Ä¡@B69É¡É¡.085Ç ;s.ªÁ¢Äa698nÃ1×*È518$É69:J.D85Çò6©Ê<4?1i;s.DÃÄ?.DÅ>8¤ÏÅXÍ54¡É¡1Ä?È<ÅJ;$Á?1CD1!ÃÄaÁ,Ä?È<1
Î>1!ÃÄ?ÅX4+×*È<.DÃ7ÈòÃÅX4?4a1!Á?ÊnÅX8<;5ÁÄ?Å°Ä?È<1CD6>4?ÇX1!Á¢Ä+1iÁOÄa.0É6QÄa1!;¬ÃCª6>ÁaÁ+Ê54?ÅX/<69/<.0CD.ÄOÐ"eÃÅXÉ,Ê<ÍsÄ?1i;
6>ÃÃÅ>47;s.D85ÇÄaÅ,Ä?È51Ê54aÅsÃ1i;sÍ54a1;5.DÁaÃÍ<ÁaÁ?1!;.08
Û
1iÃ)Ä?.DÅ>8	ý?$Ñ
Î ©»^¸¾k¢½ffiJ¿O»¸ffi
ákÈ5.DÁ§Ê<69Ê214§Ê54?1iÁ¢1!8WÄaÁA6ÆÁ?.DÉ,Ê<C01É¡1Ä?È5Ås;ñÄ?Èn6QÄ§1!8<69/5CD1!Á§ÁOÄ7698<;56>4a;$ÃCD6XÁ?Á?.Â2Ã6QÄa.0ÅX8î69C0Ü
Ç>Å>4a.0Ä?È5ÉÁÄaÅÉ69:X1AÍ<Á?1§Å9ÌÅX4a;514a.085Ç	.D8sÌÓÅX4?É6QÄa.0ÅX8 .08ËÅ>47;s.08n69CÃCD6XÁ?Á 6QÄ¢Äa4?.D/5ÍsÄa1!Á!ÑUákÈ<1
É,1Ä?È5Ås;©ÃÅ>8JÎX14?ÄaÁkÄaÈ51ÅX4?.DÇ>.D8<69C'Å>47;s.D8<69CUÃCª6>ÁaÁÊ54aÅ>/5CD1É .D8XÄaÅ6Á¢1!4?.D1!ÁÅ9Ì«/5.D8<694aÐÃCª6>ÁaÁ
Ê54?ÅX/5CD1ÉÁ¤ÄaÈ<6QÄ1!8<ÃÅs;s1^Ä?È51GÅ>47;s1!4?.D85ÇÅ>Ì5Ä?È<1^ÅX4?.DÇ>.D8<69CJÃCª6>ÁaÁ?1!Á!Ñi-É,Ê<.04a.DÃ!69CW4?1iÁ¢Í<CÄ7Á'/n6>Á?1!;
Å>8
À^ó
ÑcôÁ?È5ÅQ×ñÄ?È<69ÄÄaÈ5.DÁ^Ê54aÅsÃ1!;5Í54?1*.ªÁGÁ¢.DÇ>85.0ÂnÃ!698WÄ?CDÐÉ¡Å>4a16XÃÃÍ<4a69Ä?1*ÄaÈ<698Ê5Cª69.D8
À^ó
Ñ ô5Ï
698<;
À^ó
ÑcôÍnÁ¢1i; .D8¡ÃÅ>81tOÍ58<Ã)Äa.0ÅX8¡×*.ÄaÈÄaÈ51ÁOÄ7698<;<6947;"Å>8<1ÜÊn1!4¢ÜMÃCª6>ÁaÁ¥É¡1Ä?È5Ås;gÑ>ákÈ<1Ð6>CDÁ?Å
Á¢È5ÅQ× Ä?Èn6QÄÄaÈ51Ê214?ÌÓÅ>4aÉ698<Ã1ÇX6>Ê	.08<Ã4?1i6>Á?1!Ák×*.0Ä?È	ÄaÈ518JÍ5É /n1!4Å>ÌÃCD6XÁ?Á?1!Á!Ñ/BÍ54Â<8<;JÜ
.085ÇWÁ;s1!É,ÅX8<Á¢Ä?476QÄ?1+ÄaÈ<6QÄ*ÄaÈ51".DÉ,Ê<4?ÅQÎX1É¡18WÄ*.08Ê214?ÌÓÅ>4aÉ698<Ã1+.ªÁ6¡4a1!Á?Í5C0ÄkÅ>ÌU1ÕsÊ5C0ÅX.Äa.08<Ç
Å>47;s14a.08<Ç+.D8sÌÓÅX4?É6QÄa.0ÅX8,6>8<;,85Å9ÄÁ?.DÉ,Ê<C0Ð¡6>Á6Á?.D;51*1Öz1!Ã)Ä^Å9Ì2Ä?47698<Á¢ÌÓÅ>4aÉ¡.085Ç+ÄaÈ51Ê54aÅ>/5CD1É
.08WÄ?Å6Á?14a.01iÁGÅ9Ì/5.08n694aÐXÜMÃCª6>ÁaÁ^Ê54?ÅX/5CD1ÉÁÑ
sC'2¥º¥¸¾
y!£*­G£B£UEk[\FaLMLOF?KO[Z¢òIPJtB£µIh9[\KO[Ý£ñY>R!l\_>[\PXN+VXl\LO[\Z7lIbMbl\F)IKOPW[\PW°HXKORiXl\F7Nb_9[0IFaKMKOR!KM
Z7RKMKOF7ZaLO[\PW^RiV>LOHWVXLzZ7R9tXF7b7£Ï1ÐhÑ?ÒÓÔ6ÕÐÖ'×flÒØÇÙ ÚÛ2ÙYÔNÕÜÓØWÝ2ÕÞÕ Ù¯ßTÝqÓ\ÛÝ§àQÝqá2ÝÔhÒâÛã9m}1© }66~{±1}6N9m\y|6|Q£
}Q£c£XK¢IPWh I!PWt,´?£XjB£>f [cLMLOF7Pn£

I!h9[\PWsF?LMLOFaKGVXbMF*R!S¤!lR!JIlgtX[\bMZaKOFaLO[¨)ILO[\RiPn£´¯P£äÒâÐÛÝÝâåNæ
ÙÞÓTß6áQÐÖØ8ãÝflç`Ù¯è6ØWÝÝqÓØ8ã,ÜÓ`ØWÝqÒqÓ\Ô6ØÇÙYÐ6Ó\ÔNÕ/é'Ð6Ó9ÖÝqÒÝqÓ\ÛqÝIÐ6Ó,êUÔÛã1ÙÞÓÝëÝâÔ6ÒÓÙÞÓTß!mQµUl\F)t5mQY9l\R_iF7PW[I>m
y9|N|N|9£

R!KOiI!P£IVXSªN"IPWP<£
~9£ìŁ£9jGFaKO>KO[\Z?<m9­G£`^K¢I!F7HsFalÓmXIPJtj£?ªGsFaKON"I7dQFaK)£ŁF7!KOFabMbM[R!P NR9t>F7l\bUSªRKR!K¢t>[\PJI!l5tXIL¢I1©>±
N"IZ?X[PXFkl\F)IKOPX[\PW"I!HXHXKORiI!Z¢n£¥­2F7Z¢WPX[\Z)I!l<KOF7HsR!KML)mW­]$µUF?KOl[\P<m/y|6|N|9£
x>£ìŁ£*RiWI)_>[Ý£'í*ÒÔqîî`ÝqÒáÖ9ÐhÒfäflÝqÒÞÖ9ÐhÒqï,Ô6ÓÛÝfðÓ1ã`Ô6Ó\ÛqÝqïjÝqÓØÔ6Óåffiñò9Õ ÙÞóÙYÐ6Ñ1áôffiÝâÛ2ÙÞáÙYÐ6Ó!õÒâÔqî?ã1áO£
¤WEñLOXF7bM[\b7m5YQL¢I!PXSDR!K¢t,]^PW[\_`FaKObM[cLedQm9EkF7HJIKMLONF7PQLR!S'TUR!NHWV>LOFaK^Y>Z7[\F7PXZ7Fimy|6|9£
Q£Ys£kK¢INFaK)mB£¤f [tXNFaK)mgµ^£gSÝIXKO[\PW!FaK)mUI!PJt

£¥EkF{^KORQF7_iFi£ºgKOF)t>[Z?LO[R!P¬RSkR!K¢t>[\PJI!l
Z7lIbMbMF7bGVXbM[PX+KOF7KOF7bMbM[\RiP¡LMKOF7F7b7£§öÑ1Ó\åÔ6ï[ÝqÓ`Ø]ÔjÜÓ9Ö9Ð6ÒïjÔ6ØÇÙYÛÔTÝ?m}66?yi£
9£ìŁ£'zR!LOWIKObLI!PWt_÷X£ T^£µU[\RQZ¢n£EkF7Za[bM[\R!P©LMKOF7F7bBSªR!K"RK¢tX[\PJIl«Z7lI!bMbM[cJZ)ILO[\RiPn£ÜÓØWÝ2ÕÞÕ Ù¨ßTÝqÓØ
ô
Ô6Ø]Ôj×flÓ\ÔNÕ ø6áÙÞáOm`x]}6q© |Nz±yNy{}Qm4}66N>£
zQ£ìŁ£ùGVX[PXlI!Pn£éúû8üý4äÒâÐß6ÒÔ6ï#á'Ö9ÐhÒcêÔÛã1ÙÞÓÝ«ëÝâÔ6ÒÓÙÞÓTß!£

R!KOiI!P@I!V>SªN"IPWPnmWY>I!P@XK¢IPX
Z7[\bMZ7R>m/y9|N|N~9£
9£cþ¤£s­2RKOiRX£«àQÝYß6ÒÝqááÙYÐ6Ó@ôÔ6Ø]Ô[çÝqØÇáO£«]GPX[_iFaKObM[cL¯d R!S'zR!KMLOR>mJIZ7VWlcL¯d R!S'¤Z7R!PWRiN[\Z7b7mzR!KMLORXm
zRKMLOVW`IlÝm}66?y!£«ß QLMLOH4©   )ppp*£ PWZ7Zi£ VXHn£ HXL Gl\LORKOiR hŁF7!KOF7bMbM[\R!P EkIL¢I`Y9FaLOb7£ QLONlÓ£
|9£k´¢£zjB£nf [cLMLOF7PI!PWt«£XK¢I!PXhs£UôÔ6Ø]Ô<ê@ÙÞÓ`ÙÞÓ1ßTýfäÒâÔÛ2ØÇÙYÛÔNÕêÔÛã1ÙÞÓÝ#ëÝâÔ6ÒÓÙÞÓTß
	ÐÐNÕ á[ÔhÓå
	ÝâÛã1Ó`Ù2ÑÝqáfÙÞØ8ã£Ï1ÔhóhÔ,ÜïIîÕ¯Ýqï[ÝqÓ\Ô6ØÇÙYÐ6Ó`á¢£

RKO`I!P£IVXSDN"I!PWP<mWYXI!P!XK¢I!PXZ7[\bMZ7RXm}66N>£
